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Despite all these benefits, the number of hypertensive patients who indeed reach the goal proposed by several guidelines [1] [2] [3] is still very low. The reasons for these frustrating results, even in the patients who adhere to treatment, vary from the difficulties in following the guidelines related to lifestyle, to the impossibility of buying the medications prescribed.
We must take into account those health professionals who, many times, have neglected the recommendations about the importance of treatment. Some "apathy" exists in the medical community concerning rigorous blood pressure control and the concomitant risk factors 4 . Currently, the goal for hypertensive patients is that blood pressure levels should be < 140 x 90 mmHg.
For special groups (patients with cardiovascular diseases, renal failure, or diabetes), the goals are more rigorous and blood pressure must be below 130 x 85 mmHg [1] [2] [3] [5] [6] [7] , due to the high risk of complications.
The prevalence of diabetes mellitus type II in the Western world is increasing. The risk of cerebrovascular diseases in these patients is greatly increased, and it is estimated that 4 in each 5 patients with diabetes mellitus type II will die due to cardiovascular diseases. Furthermore, the risk of death from cardiovascular causes in diabetic patients after a 12-year-follow-up is approximately 3 times greater when compared with the risk in nondiabetic patients.
These individuals, even with controlled risk factors and blood pressure, still have increased morbidity [5] [6] [7] [8] . These facts reinforce the necessity of rigorous control of risk factors and of blood pressure in this specific group.
Data from the HOT Study 9 demonstrate benefits in the reduction of blood pressure for values lower than 130mmHg for systolic blood pressure and 85 mmHg for diastolic blood pressure. These benefits were evident in the study, causing a reduction both in microvascular and macrovascular disease. In this study, the subgroup of diabetic patients comprised those who received greater benefits from the rigorous control of pressure levels.
To adequately control hypertension, the use of many antihypertensive medications is usually necessary [5] [6] [7] . This observation was demonstrated in patients with diabetes mellitus in the UK Prospective Diabetes Study Group (UKPDS) 10 study, where an increased number of antihypertensive drugs were used during the 9-year follow-up.
We observed at the end of the study that, in the group of randomized patients for rigorous control of blood pressure, 29% used 3 or more hypotensive drugs, whereas in the group with less strict control of blood pressure, only 11% used this number of medications.
Clinical and experimental evidence have demonstrated that angiotensin-converting enzyme inhibitors (ACE inhibitors) are beneficial in the treatment of hypertensive diabetics. These benefits are evident regarding cardiovascular diseases in general, and even more evident concerning renal protection [1] [2] [3] [5] [6] [7] [11] [12] [13] . Recently, benefits of these medications were demonstrated even in normotensive diabetics, with a significant reduction not only in diabetic morbidity but also in the incidence of new-onset diabetes [14] [15] [16] . Therefore, angiotensin-converting enzyme inhibitors may be considered first-line agents in the treatment of hypertension in diabetic patients, alone or associated with other hypotensive agents.
The Hypertension League of the UFG is a referral center for the treatment of hypertension and cardiovascular risk factors, formed by a multidisciplinary staff with doctors, nurses, nutritionists, and psychologists. Appointments are customized and, when necessary, the treatment approach is discussed with the staff members.
In the approach for the hypertensive patient, the nonmedicamentous treatment is emphasized at each appointment.
The League also promotes educational activities, quarterly, when several themes related to cardiovascular diseases and their risk factors are presented by health professionals and later discussed with participants.
The adherence rate to the League is excellent, greater than 65% in a 10-year follow-up.
These particularities assure a very satisfactory level of success in the treatment of hypertensive patients, and we hope that the same level of efficiency is reached in special groups.
The objective of our study was to assess the effective control of blood pressure and other risk factors in hypertensive diabetics in a referral center for the treatment of hypertension.
Methods
From January to March 2000, we assessed retrospectively the charts of patients enrolled in the Hypertension League from UFG, and we selected for the study all diabetic patients under treatment.
Criteria used for diagnosis of diabetes were (1) individuals with 2 or more fasting glucose levels above 126 mg/ dL, (2) those who used oral hypoglycemic medication or insulin, (3) both of these.
Patient data were collected during the following 2 periods: M1 (corresponding to the 1st medical appointment), and M2 (corresponding to the last medical appointment at the League); the interval between these 2 periods varied from one to 10 years (5.5±2.6). We evaluated the following variables: age and sex; weight and height; body mass index (BMI); systolic blood pressure (SBP); diastolic blood pressure (DBP); hypotensive medication used, its amount and variations; laboratory tests, glycemia, total cholesterol, creatinine, and potassium.
To analyze systolic and diastolic blood pressure, we considered the highest value measured with the patient seated.
Regarding the treatment, we evaluated the use of antihypertensive medication, associated risk factors, and changes in lifestyle.
Hypotensive medications were assessed regarding the group (calcium antagonists (CA); beta-blockers (BB); diuretics (D); angiotensin-converting enzyme inhibitors (ACE inhibitors); angiotensin II receptor antagonists, and central vasodilators that have a central action (VD). We evaluated their isolated or associated use and the number of associations when it was present.
Because of the small number of patients using angiotensin II receptors antagonists, we considered these patients and those patients using ACE inhibitors as the same group.
We excluded the charts that did not fulfill the criteria for analysis.
The League uses standardized charts where, besides objective clinical information, data concerning cardiovascular risk factors, life style, use and dosage of medications are systematically collected.
We assess weight and height to calculate body mass index. All patients had their weight and height measured in a mechanical balance, adequately calibrated.
Pressure is assessed systematically by a trained medical staff, using a calibrated mercury column device, and 2 measures are obtained in each of the positions, seated and lying. Technical recommendations used are those advised by WHO/SBC/JNC [1] [2] [3] . Laboratory tests were performed at the laboratory of the Hospital das Clínicas of UFG.
We used the Wilcoxon test to analyze the variations of blood pressure and Fischer's exact test to compare qualitative variables between the groups (number of drugs and types of drugs used). We used as a critical value, significance at 5%.
Results
Of 1,032 patients, 156 (15.1%) diabetic patients were selected. Ten patients were excluded because they did not fulfill the analysis criteria. We studied 146 hypertensive individuals with type II diabetes mellitus who represented 93.5% of all the diabetics from the center. Mean age was 61.6±10.4 (32 to 90) years; 119 were women (81.5%). The analyzed period was 5.5± 2.6 (1 to 10) years.
In M1, 10.4% of the patients did not use medications, 50.6% used 1 medication, and 8.2% used 3 or more medications. In M2, these percentages were 10.9%, 39%, 39.7%, and 10.4%, respectively ( fig.1) .
Diuretics were the most commonly used antihypertensive medication (47.9% in M1 and 50.6% in M2). Angiotensin-converting enzyme inhibitors were used in 24.6% at the first appointment, and 41.7% at the last. Calcium channel antagonists, beta-blockers, and central vasodilators were used, respectively, in 28.7%, 13%, and 21.2% in M1 and 30.1%, 15.7% and 12.3% in M2 (fig. 2) .
Regarding the pressure levels, we observed a 15.3 mmHg decrease in SBP (from 161.6 mmHg in M1 to 146.3 mmHg in M2), and of 10.4 mmHg in DBP (from 99.9 mmHg in M1 to 89.5 mmHg in M2), both with statistical significance ( fig. 3 ). However, only 17.1% of the patients reached the advised goal for diabetics (blood pressure < 130 x 85 mmHg) and only 41.7% of the patients had blood pressure lower than 140 x 90 mmHg in M2.
Body mass index values did not change between the first and the last evaluation (29.5 and 29.3 kg/m 2 , respectively).
Regarding laboratory blood tests, we did not observe significant differences between the beginning and the end of the observation (tab. I).
Oral hypoglycemic medications were used by only 34.9% of the diabetics in M2 and insulin was used by 4.7% of patients, in contrast with the greater number of patients with glycemia values above that recommended for good metabolic control.
Discussion
The association between blood hypertension, diabetes mellitus, and dyslipidemia in the same individual is frequent, characterizing insulin resistance syndrome, which considerably increases the risk for atherosclerotic disease.
We know that the presence of diabetes increases the individual risk for coronary artery disease so that it corresponds with the occurrence of 1 previous myocardial infarction, and that the association of a previous myocardial infarction with diabetes mellitus increases the chance of a new infarction to 45% in 7 years 5, 17 . Rigorous control of blood pressure, glycemia, and lipids significantly reduces cardiovascular events and decreases the incidence and progression of renal impairment, retinal lesion, and peripheral vascular disease 5, 18 . Even with awareness of these facts, one of the greatest challenges in handling these groups of individuals is reaching the goals proposed for achieving these benefits [5] [6] [7] [8] . In our patients, significant and important decreases occurred both in the level of systolic blood pressure (-15.3 mmHg) and in the diastolic blood pressure (-10.4 mmHg).
However, in analyzing the goals proposed, we observed that only 41.7% of the individuals had values lower p< 0.05 to 1 and 2 (M1 x M2) -p(ns) to zero and ≥3 drugs than 140 x 90 mmHg (which is the goal for the general population), and only 17.1% of them had values lower than 130 x 85 mmHg (the goal for diabetic patients).
In the UKPDS 10 , the patients who maintained a rigorous control of blood pressure (144 x 82 mmHg) compared with the control group with a less rigorous control were using a larger quantity of antihypertensive medications (29% of the patients from the rigorous control group used 3 or more medications, and only 11% from the less controlled group used this quantity of medication).
Concerning our sample, we observed a decrease from 50.6% to 39% of patients using just 1 antihypertensive medication. Consequently, an increase from 30.8% to 39.7% of individuals using 2 associated medications occurred, and the use of 3 or more medications increased from 8.2% to 10.4%.
The use of associated medications (2 or 3) is still low although it has increased to 50.1%, and it could certainly favor a better control of the blood pressure if a greater amount of medication was used.
Our data, like that reported in the literature, clearly demonstrate the necessity of the association of antihypertensive medication for a better control of blood pressure for the reduction of the cardiovascular risk in this special group.
Diuretics were the most commonly used antihypertensive medication both in the beginning (in 47.9% of the patients) and in the end (in 50.6%). These medications, despite being able to change the metabolic profile in more increased doses, do not seem to affect it significantly when used in low doses (6.25 mg to 25 mg/day of hydrochlorothiazide or similar drugs) 15 . Additionally, these medications have already proved their efficacy in the reduction of cardiovascular events, in hypertensive patients, and especially in hypertensive diabetic patients over 60 years old 19 . For this reason and because of the low cost, this group of medications is one of the first choices in the treatment of all hypertensive patients, including the diabetic patient. They are also an excellent option as a first choice in association with antihypertensive medications.
The use of angiotensin-converting enzyme inhibitors increased from 24.6% to 41.7% of the patients, representing an increase of 69.5% related to the beginning of the study. However, this increase was less than that desired due to all the benefits that this group of medications provides to this particular population. The high cost of this group of medications may be a limiting factor in its indication, but we should point out the importance of its use, which in the mediumand long-term follow-up would be clearly beneficial in terms of cost versus benefit.
Data from the HOPE Trial demonstrate benefits with the use of angiotensin-converting enzyme inhibitors even in normotensive diabetic patients (mean blood pressure, when included in the study, was 133 x 76 mmHg in the ramipril group); they also had significant reductions in complications related to diabetes mellitus 14 . Furthermore, several studies 10, 11, 14 clearly demonstrate the capacity of protection of these drugs both for microvascular and macrovascular diseases, and in some clinical reports, a lower incidence of diabetes mellitus was verified in hypertensive patients using this class of drugs 16, 20 . Recent studies 21, 22 have also demonstrated the beneficial action of angiotensin II receptor antagonists in preventing microalbuminuria, and in hypertensive diabetic patients significantly delaying the progression of significant proteinuria (> 300 mg/day) and end-stage renal disease (patient needing dialyses and/or renal transplantation, or having serum creatinine >6 mg/dL).
Data from the RENAAL study 23 show similar results to the previous one and demonstrate a decrease in the first hospital admission due to heart failure in the group treated with angiotensin II receptor antagonists.
Maintenance of body mass index above the desirable levels due to lack of weight control is another aspect to be considered. This fact is accentuated, especially in this group, where the maintenance of normal weight is of utmost importance both for the control of blood pressure and plasma glycemia. Control of body weight is one of the most effective and important nonpharmacologic measures in the treatment 24 , and weight control is one of the greatest challenges of these days especially in high-risk populations.
Regarding the metabolic profile, our study group did not have significant variations during the treatment.
Plasma cholesterol levels, despite being within the maximum safety limits, should have also been taken into account more carefully due to the peculiarity of high risk of the group 25 . Recent recommendations suggest that treatment with statin drugs should be started in diabetics who, in spite of nonpharmacological treatment, still have LDL levels above 100 mg/dL 26 . The persistence of increased plasma glycemia above desired levels caught our attention because only 34.9% and 4.7% of the individuals were using oral hypoglycemic agents and insulin, respectively, at the end of the study period. Because of the importance of maintaining fasting glucose and glycosylated hemoglobin under strict control 27 , the need for a more aggressive and less observational approach is reinforced also for this variable.
We concluded that our data reflect, in general, that a tendency exists to more carefully approach the patient with hypertension associated with diabetes mellitus. There is in fact an increase in the use of associated medication to control the pressure and a clear recommendation towards the more frequent use of angiotensin-converting enzyme inhibitors in diabetic patients.
However, we were surprised by the lower number of individuals with blood pressure adequately controlled, who had values of BP < 140 x 90 mmHg, or even BP <130 x 85mmHg, as recommended for diabetic patients. The proportion of patients using 3 or more antihypertensive medications (10.4%) could facilitate reaching the goals proposed in the control of pressure.
Weight control and careful control of cholesterol levels and glycemia are still inadequate, especially if we take 1 4 7 1 4 7 1 4 7 1 4 7 1 4 7 into account that it is at a referral center where the professionals are aware of its importance.
These data are an alert and call attention to the necessity of changing the conduct to a more aggressive approach with these patients. Thus, we will have glycemia levels and other metabolic parameters within those recommended; likewise, blood pressure will be closer to the ideal levels for effective decreases in cardiovascular risks in this population.
It is important to remember that regardless of the economic difficulties and limitations consequent to the use of medications that are very effective for treating several conditions in patients with this syndrome, the benefits secondary to the decrease in morbidity and mortality due to adequate treatment are evident, both economically and regarding quality of life. Therefore, it is worth implementing this treatment in all services handling hypertensive diabetic patients.
